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Abstract
Background and Aims—Little is known about depression in elderly individuals with 
inflammatory bowel diseases (IBD). We assessed the point prevalence of depression and 
determined associations with disease activity, quality of life, and medication adherence in elderly 
patients with IBD.
Methods—We identified elderly (≥65 years) individuals within Crohn's and Colitis Foundation 
of America Partners, an online IBD cohort. Individuals completed the short- geriatric depression 
scale (GDS). We used bivariate statistics to determine whether demographic or disease-related 
factors, disease activity, quality of life or medication adherence was associated with depression. 
We used logistic regression to estimate independent effects of depression on medication 
adherence.
Results—A total of 359 elderly individuals with IBD completed the GDS. The mean age was 
70.2 years (sd 4.7); mean disease duration was 25.6 years (sd 17.6), 62.6% had Crohn's disease 
(CD). The point prevalence of depression was 22.6%. Lower education levels (p=0.001), higher 
corticosteroid use (<0.01) and lower exercise levels (<0.001) were associated with depression. For 
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both CD and ulcerative colitis (UC), those with depression had increased disease activity (short 
Crohn's disease activity index 52.5 versus 29, p=0.005, and simple clinical colitis activity index 5 
versus 2, p=0.003). Depressed patients had lower quality of life (short IBD questionnaire 4.6 
versus 5.7, p<0.001). Depressed individuals had reduced medication adherence (adjusted OR 2.18; 
95% CI 1.04-4.57).
Conclusions—Depression is common in this geriatric IBD cohort. Depression is independently 
associated with reduced medication adherence. Recognition and treatment of depression in elderly 
patients with IBD could improve outcomes.
Introduction
Developed countries, such as the United States, with low birth rates and low mortality have 
contributed to an overall aging of the population.1 This aging population has a significant 
impact on costs of health care delivery.2 It is therefore important to understand and optimize 
health care delivery to the elderly; particularly among those with chronic diseases. 
Depression is highly prevalent among individuals with chronic diseases. Importantly, 
depression can adversely affect the course and outcome of common chronic conditions. 
Therefore, improved recognition and treatment of depression in the elderly chronic disease 
population could improve outcomes.
Depression is a major health problem in the United States (US), with 1 in 10 adults meeting 
criteria for current depression.3 Risk factors for depression in chronic disease populations 
have included measures of poor health, female gender, lack of social support and levels of 
physical activity.4 An estimated 8.3% of diabetics, for example, meet criteria for major 
depression.5 Unfortunately, among diabetics, a significant proportion of individuals with 
depression are undiagnosed (as many as 45% of diabetics with depression remain 
undiagnosed).4 Depression can be both costly and debilitating.
Individuals with inflammatory bowel diseases (IBD) are one chronic disease population at 
increased risk for depression. Among IBD patients in Canada, the period prevalence of 
depression has been estimated to be triple that of the general population (16.3% versus 
5.6%).6 Risk factors for depression in the IBD population include female gender, lack of a 
partner, younger age, increased pain, and functional limitations.6 Fewer data are available 
about depression specifically in the elderly IBD population. There are well-described 
differences in depression rates and characteristics amongst the elderly general population. 
Risk factors for incident depression in the elderly general population include older age, 
personal history of depression, death of a spouse, health related factors and comorbid 
anxiety.7 In fact, in older age groups, psychoeducational and psychological interventions 
designed to increase protective factors have been shown to reduce incident depression by 
20-25% over 1-2 years in the general population.8 Such interventions could be implemented 
in an IBD population if depression were found to be prevalent.
We chose to focus on the elderly within this study due to the following factors: high rates of 
depression found in this segment of the general population without data in IBD, differing 
risk factors for depression in the elderly general population, and the potential for under-
recognition and under-treatment of this problem in the IBD community. As depression in the 
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elderly can be both preventable and treatable, with significant benefits on quality of life, we 
aimed to 1) assess the point prevalence of depression in an elderly cohort of patients with 
IBD using a readily available screening tool, 2) assess factors associated with depression in 
the elderly IBD population and 3) determine whether depression is associated with disease 
activity, quality of life, or medication adherence in this age group.
Materials and Methods
We identified elderly patients with IBD (≥ 65 years old) who were enrolled in Crohn's and 
Colitis Foundation of America (CCFA) Partners, an internet-based cohort of individuals 
living with IBD. The cohort construction and characteristics have been described 
elsewhere.9 In brief, using multiple means of recruitment, over 12,000 individuals with self-
reported IBD have enrolled in this online cohort registry since initiation. Cohort members 
are followed up every 6 months. Follow up includes a core survey with information on 
disease phenotype, disease activity, medications, and various patient reported outcomes 
(PROs). When possible, validated instruments for self report are used: the short Crohn's 
disease activity index (sCDAI),10 the simple clinical colitis activity index (SCCAI),11 the 
Manitoba IBD index (MIBDI),12 the short IBD questionnaire (SIBDQ),13 Morisky 
Medication Adherence Scale (MMAS)14 and Godin Leisure time index.15 There is also the 
opportunity for optional “modules” at 6 month intervals to assess specific components of 
living with IBD, such as depression.
In this study, we invited elderly individuals ≥ 65 years of age enrolled in CCFA Partners 
cohort to complete the short form of the geriatric depression scale (GDS)16 at the time of 
their planned 6 month-follow up interval (6 months after initial entry into the cohort). This 
module includes 15 yes/no questions and takes less than 10 minutes to complete (Figure 1). 
A score of ≥ 5 on this scale suggests depression (specifically depressive risk warranting 
further evaluation). Scores up to 8 are considered consistent with mild depression; scores of 
9-11 are consistent with moderate depresson and scores of 12-15 are consistent with severe 
depression. The long and short versions of this scale have been previously validated against 
research diagnostic criteria, billing measures (international classification of diseases, 10th 
revision, ICD-10) and the diagnosis of depression within the diagnostic and statistical 
manual of mental disorders, 4th edition (DSM-IV).16, 17
Data Collection and Management
The data were collected entirely in a Web-based format, allowing for real-time 
implementation of range and consistency checks. The details of the data management system 
for CCFA Partners have been previously reported.9 The Web forms were accessible from 
any machine running a modern Internet browser with an active connection to the Internet; no 
special software was required.
Statistical Analysis
Descriptive statistics were used to characterize the population, including proportions and 
95% confidence intervals, medians and interquartile ranges, means and standard deviations 
(SD) as appropriate. Bivariate statistics were used to compare depression by IBD subtype 
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(Crohn's disease (CD) versus ulcerative colitis (UC)) and by other risk factors. These 
statistics included Pearson's chi-square test statistic, Fisher's exact, Wilcoxon rank sum, and 
Student's t-test as appropriate. Logistic regression modeling was used to evaluate the 
independent effects of depression on medication adherence. STATA version 10.0 (College 
Station, TX) was used for all analyses and P < 0.05 was considered statistically significant. 
The study protocol was approved by the Institutional Review Board at the University of 
North Carolina at Chapel Hill.
Results
At the time of this study, 437 individuals were enrolled in CCFA Partners who were greater 
than 64 years of age and eligible for participation. A total of 361 initiated and 359 elderly 
individuals completed the short GDS module (82.2%). Of these, 81 (22.6%) met the cut-off 
on the depressive severity screen consistent with a diagnosis of major depression (GDS≥5). 
A total of 52 (14.5%) had scores consistent with mild depression, 13 (3.6%) had scores 
consistent with moderate depression and 16 (4.5%) had scores consistent with severe 
depression. The mean age was 70.2 years (sd 4.7), with a mean disease duration of 25.6 
years (sd 17.6). Approximately 2/3 of the individuals had CD and 1/3 had UC. The 
characteristics of the population by depression status are shown in table 1. The point 
prevalence of depression did not differ by CD or UC status (24.1% v. 20.2%, p=0.39). Those 
with depression, as compared to no depression, also did not differ by age, gender, or disease 
duration. Significantly fewer IBD patients with depression had a college education 
(p=0.001). A significantly higher percentage of IBD patients with depression were on 
corticosteroids (p<0.01), with no difference for other classes of medications. Depressed 
patients also had significantly reduced exercise levels, as measured by the Godin score (15 
(IQR 9-30) for depressed patients and 21 (IQR 9-37) for non-depressed patients, p<0.001).
A total of 331 individuals had measured disease activity indices for CD or UC (sCDAI or 
SCCAI) and 355 completed the one question MIBDI on disease activity. Lacking a sCDAI 
or SCCAI was not significantly associated with depression. Characteristics of those missing 
sCDAI or SCCAI were similar in general, although 93% of those missing this information 
had CD. Those with depression reported significantly higher levels of disease activity for 
both CD and UC when measured by sCDAI and SCCAI, or by the MIBDI for the overall 
population (Figure 2a, 2b, 2c). Measures of quality of life were also reduced in depressed 
patients (SIBDQ 4.6 versus 5.7, p<0.001). A total of 240 individuals were taking at least one 
medication for IBD and completed the MMAS. Those with depression reported significantly 
worse medication adherence when compared to those without depression (table 2).
In a logistic regression model, controlling for disease activity (MIBDI), education level, 
corticosteroid use and exercise, depression was significantly associated with reduced 
medication adherence (defined as MMAS score<8) (OR 2.18; 95% CI 1.04-4.57).
Discussion
In this cross-sectional study, we found a relatively high point prevalence of depression 
(22.6%) among elderly individuals with IBD in the CCFA Partners cohort. This is 
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important, as depression is a potentially treatable disease and it is predicted to be one of the 
main causes of disability-adjusted life years by 2020.18 Reduction of depressive symptoms 
could impact disease management and quality of life in elderly individuals with IBD. 
Importantly, we also found that depression was associated with increased disease activity 
and reduced quality of life. Depression was independently associated with reduced 
medication adherence, which may be one mechanism of its significant impact on a chronic 
disease such as IBD. We chose to focus on the elderly in our study to determine if the point 
prevalence and risk factors differed from younger populations and due to the potential for 
under-recognition and under-treatment of this problem in the geriatric IBD community.
This point prevalence of depression we found in this study of individuals with IBD (22.6%) 
is within the reported range of depression among elderly individuals in general 
(2-25%).19-21 This range in the general population is quite broad, and is likely influenced by 
many factors such as setting (home versus nursing home), medical comorbidites and 
cognitive decline. In older adults, physical illness (such as IBD) is a well-established risk 
factor for depressive symptoms. The impact of physical illness on late-in-life depression is 
more striking than its role in younger adults.19, 21
Depression has also been previously studied in the IBD population specifically. Using data 
from 2 large Canadian health surveys, Fuller-Thomson et al found approximately a 15% 
prevalence of depression among those who reported CD or UC diagnoses for at least 6 
months. This is triple the rate of depression found in the Canadian population. Risk factors 
for depression included female gender, those without partners, younger respondents, those 
who reported greater pain, and those who have functional limitations.6 Guthrie et al found a 
prevalence of anxiety and depression of 25.9% among a population of patients with CD and 
UC. They found that the prevalence of a psychological disorder contributed to poor health 
related quality of life, regardless of the disease severity. They also found no difference in 
depression and anxiety by CD as compared to UC.22
In a prospective study of depression and IBD, Mittermaier et al found a prevalence of 
depression (as measured by the Beck Depressive Index) of 28% at baseline. Depression at 
baseline was associated with increased numbers of relapses over the study period.23 In a 
French study of IBD patients, 11% were depressed and risk factors for depression included 
age, flares of disease, and socioeconomic factors. In a study of adolescents with IBD, 24.5% 
met criteria for depression, with an association between disease symptoms and depression.24 
The rates of depression reported in all of these studies are similar to those we found in our 
elderly population. Additionally, we also found no difference between CD and UC in rates 
of depression. However, these prior studies consisted primarily of younger patient 
populations.
We found interesting associations between and exercise, educational level and depression in 
this geriatric IBD population. The inverse association we found between exercise and 
depression is supported in the literature. For example, in chronic disease populations in 
general, those involved in exercise programs are less likely to report depressive symptoms.25 
Moderate exercise has also been shown to be an effective treatment of depression,26 
although particularly when used in combination with medications.27 We also found an 
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inverse association between education level and depression. These finding could potentially 
be explained by help-seeking behavior and related improvements in symptoms. Education 
level, in a complex model also including gender, health care utilization and the belief that 
depression is not a disease, has been associated with help-seeking behavior for depressive 
symptoms in community-dwelling older individuals.28 Regan et al also demonstrated a 
significant inverse association between education level and depressive symptoms in older 
adults.19
There have been several proposed mechanisms for the associations between depression and 
IBD. Patients with IBD are subject to the same risk factors for psychological distress as the 
general population (for example, childhood abuse). Medications could also play an 
important role in depression in IBD patients, as corticosteroids have been known to affect 
both mood and level of immunosuppression. This was true within our study, as those with 
depression were more likely to be on corticosteroids. Another mechanism through which 
depression could affect disease activity is through medication adherence. In a recent meta-
analysis of depression and medication adherence among an adult population with chronic 
diseases, those who were depressed had 1.76 times the odds of being non-adherent as 
compared to a non-depressed patient. This meta-analysis included 31 studies and 18,245 
participants with chronic diseases.29 It is also possible that IBD-related inflammation 
directly impacts severity of depression. Finally, there many other factors likely influencing 
rates of geriatric depression in IBD. Some examples of these factors may include ongoing 
allostatic load, poor disease course, development of dysplasia or cancer, other medical 
comorbidities and chronic pain.
There are several strengths to this study of depression in elderly patients with IBD. To our 
knowledge, we are the first to describe rates and risk factors for depression solely in an 
elderly population of individuals with IBD. We were also able to correlate depression with a 
validated scale of medication adherence in an elderly IBD population. Our hypothesis was 
that a principal mechanism through which depression could promote disease activity in this 
population would be through reduced adherence. Additionally, we were able to include a 
diverse population of elderly individuals in our study through the unique internet-based 
format. Prior studies of IBD have often been focused at tertiary care centers, whereas our 
study's catchment area includes anywhere with internet access.
There are also limitations to this study of depressive symptoms in elderly patients with IBD. 
As our study is cross-sectional, we were not able to determine whether depression or disease 
activity came first temporally. However, independent of causation, depression is known to 
affect quality of life (as seen in our population) and should be treated, if recognized. We also 
could not temporally correlate whether reductions in medication adherence came prior to 
increased disease activity. Another limitation to our study is that the CCFA Partners cohort 
is not population-based, and therefore may not be representative of the elderly population 
with IBD in the US. The non-representative sampling of the cohort makes it difficult to use 
these data to make inferences about the point prevalence of depression in the overall 
geriatric IBD population. However, the associations between depression and other factors in 
this study still maintain high internal reliability. We were missing data on sCDAI or SCCAI 
on 30 individuals, although we did have MIBDI on all but 5. Missing disease activity data 
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was not associated with depression, therefore this was unlikely to influence the results. 
Additionally, CCFA Partners is a cohort based entirely upon self-reported disease and 
disease characteristics. It is possible that individuals may not report disease characteristics 
accurately. However, in a recent validation study within CCFA Partners, over 95% of 
individuals accurately reported their disease type, confirmed by their treating physician (data 
not shown). There is also the potential for ascertainment bias in this study, both via how the 
patients were recruited and because of limitations of using a self-report instrument for the 
outcome. As internet capability is required to participate in the cohort, the population may 
be skewed towards a higher level of education or higher socioeconomic status. For this 
reason, we controlled for educational levels in our multivariable analysis. We could not 
account for cognitive impairment in the elderly within our analysis, although the internet-
based modality of our survey does require a minimum level of cognitive abilities from our 
participants. The instrument that we used to assess depression was via self-report. This 
screening instrument has 92% sensitivity and 89% specificity for major depression evaluated 
against diagnostic criteria. However, the gold standard for a depression diagnosis is using a 
diagnostic interview by a mental health professional, which was not performed in our study. 
This instrument also does not assess suicidality. Finally, we did not have data on 
antidepressant use, so we therefore could not determine whether treatment of depression 
altered disease course.
In summary, we demonstrated the feasibility of a short tool to diagnose depression in elderly 
patients with IBD. We found that depression was common amongst this cohort of geriatric 
IBD patients. We also found that depression was associated with increased levels of disease 
activity and reductions in quality of life measurements. Other risk factors for depression in 
our cohort included educational level, corticosteroid use and exercise level. Finally, 
depression was independently associated with reduced medication adherence in the elderly 
IBD population. These findings could significantly impact the lives of elderly patients with 
IBD. Current pediatric guidelines recommend screening for depression in children with 
IBD.30 It may be reasonable to consider depression screening as part of routine care in 
geriatric IBD as well. Many treatments, including psychological counseling and 
interventions, have been shown to reduce depressive symptoms in older individuals. 
Recognition and treatment of depression in all age groups, including the geriatric IBD 
population, could improve quality of life and even disease-specific outcomes.
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Figure 1. Short Geriatric Depression Scale
A score of ≥ 5 indicates depression
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Figure 2. Disease activity measurements by depression status in the elderly IBD population 
within CCFA Partners cohort
a. Crohn's disease*
b. Ulcerative colitis**
c. IBD population, overall percent with depression by disease status over the past 6 months^
*Disease activity measured by the short Crohn's disease activity index (sCDAI)
**Disease activity measured by the simple clinical colitis activity index (SCCAI)
^Disease activity measured by the Manitoba inflammatory bowel disease index (MIBDI)
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Table 1
Baseline characteristics of the elderly inflammatory bowel disease population in CCFA Partners, by 
depression status
Characteristic Depression (n=81) No Depression (n=278) p value
*
n mean (sd), median (IQR) or % n mean (sd), median (IQR) or %
Age (years) 79 70 (5.3) 274 70 (4.5) 0.89
Gender (% female) 49 60.5 174 63.0 0.68
Type of IBD
    Crohn's disease 54 66.7 170 61.4 0.39
    Ulcerative/indeterminate colitis 27 33.3 107 38.6
Duration of disease (years) 79 24.2 (16.8) 269 25.8 (17.8) 0.50
Ostomy (% yes) 11 13.6 30 10.8 0.49
Surgery in the past 6 months (% yes) 2 2.5 7 2.6 0.99
Primary care visit in past 6 months (% yes) 74 96.1 240 89.2 0.08
Medications
    5-ASA 38 47.5 150 54.4 0.28
    Corticosteroids 20 25.0 32 11.6 <0.01
    Immunomodulators 20 25.0 61 22.1 0.59
    Biologic anti-TNF 18 22.5 50 18.1 0.38
Education
    High school or less 16 21.3 21 8.1 0.001
    College + 59 78.7 238 91.9
Disease activity
    sCDAI
** 46 52.5 (29-134) 150 29 (10-83) 0.005
    SCCAI
# 27 5 (1-6) 107 2 (1-3) 0.003
Quality of life (SIBDQ)
^ 78 4.6 (3.8-5.2) 269 5.7 (5.1-6.2) <0.001
Exercise
+ 79 15 (3-30) 275 21.0 (9-37) <0.001
%Morisky medication adherence scale
*
by wilcoxon rank sum, t-test, chi square or fisher's exact as appropriate
**
short Crohn's disease activity index
#
simple clinical colitis activity index
^
short inflammatory bowel disease questionnaire
+
Godin leisure time index
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Table 2
Medication adherence in elderly patients in the CCFA Partners cohort, among those taking at least one 
medication for inflammatory bowel disease (n=240)
Medication adherence
* Depression No depression p value
**
n % n %
Low (<6) 15 28.9 36 19.7 0.01
Medium (6-<8) 22 42.3 51 27.9
High (8) 15 28.9 96 52.5
*
Morisky medication adherence scale
**
p value by chi square
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